Calcium solubility, intestinal sojourn time and paracellular permeability codetermine passive calcium absorption in rats.
To investigate the nonsaturable, paracellular pathway of intestinal Ca absorption, the luminal contents of 12-cm segments of the intestine of 8-wk-old male Sprague-Dawley rats were analyzed for pH, sojourn time and soluble and insoluble Ca over a 24-h period. The rats had been fed one of two high Ca diets for 2 wk: 1.5% Ca (diet group 3a) and 3.1% (diet group 5a). The pH of the small intestine increased from < 6.6 to > 8.0 from duodenum to ileum; transit time increased from 2.5 min in the duodenum to 58 min in the distal ileum, with the entire ileum accounting on the average for 74% of the transit time of 3 h. The amount of Ca solubilized throughout the intestine was 32 +/- 3.3 mumol in diet group 3a and 53 +/- 5.3 mumol in diet group 5a, i.e., 2.7% and 2.0% of the total luminal Ca. Because absorption by diet group 3a was 1.45 +/- 0.23 mmol/d and that by diet group 5a was 2.50 +/- 0.18 mmol/d, the amounts absorbed were 45.3 and 47.1 times greater than present in the lumen in soluble form at any one time. Thus, over a 24-h period, an average of 3.2% (46.2/1440) of the soluble Ca present in the lumen at any time was absorbed per min. Calculations involving the gradient between luminal and plasma Ca show that the rate of Ca diffusion from lumen to blood is < 2% of what it would be if the paracellular path were unrestricted. Thus, intestinal sojourn time, Ca solubility and mucosal permeability to Ca are factors that determine the rate of passive Ca absorption.